Radioimmunological assays (RIA) are useful tools in investigative research, and are commonly used in the field of vertebrate physiology. In insect physiology,radioimmunoassays for ecdysteroids are used routinely in many laboratories. However, the first RIA described for JH's ( fig. 1) (Lauer et al., 1974) , which used a tritiated tracer, was not sufficiently sensitive to measure the low levels of hormone present. We have developed a RIA for JH 1 (Baehr et al., 1976) , and more recently for JH, and JH,, using high specific activity l2s l_labelled tracers. The present work describes the preparation of the immunogens and the iodinated tracers, the methods used for the assays,
JH, and 12 p. 100,with JH 3 , and antiserum to JH, cross-reacted 0.3 p. 100 with JH, and 0.9 p. 100 with JH 2' Various methods of preparing biological samples for the RIA of JH's have been described. Radioimmunological assays (RIA) are useful tools in investigative research, and are commonly used in the field of vertebrate physiology. In insect physiology,radioimmunoassays for ecdysteroids are used routinely in many laboratories. However, the first RIA described for JH's ( fig. 1) (Lauer et al., 1974) , which used a tritiated tracer, was not sufficiently sensitive to measure the low levels of hormone present. We have developed a RIA for JH 1 (Baehr et al., 1976) , and more recently for JH, and JH,, using high specific activity l2s l_labelled tracers. The present work describes the preparation of the immunogens and the iodinated tracers, the methods used for the assays, and their sensitivity and specificity. The application of these assays to the measurement of juvenile hormones in biological material is discussed.
Methods and results.
JH Radioimmunoassay. When the RIA for JH, was being developed, each step in the preparation of the immunogen and the iodinated tracer could be controlled by using a tritiated JH 1 tracer (JH, , NEN, 13 Ci/mM) (Baehr et al., 1976 (Giese, Spindler and Emmerich, 1977) . This adsorption was reduced in our experiments by carrying out the assay in an aqueous medium using a 0.02M phosphate buffer containing 0.1 p.100 of BSA (fraction V). In these conditions, there was about 0.2 p.100 adsorption onto siliconized glassware (1 p. 100 siliclad), about 1.5 p. 100 onto polystyrene, and about 1.4 p. 100 onto Eppendorf cones. In the absence of BSA, adsorption onto plastic materials was about 40 p. 100. 100 yl of the sample to be assayed, 100 ,1 of the tracer and 100 , 1 of diluted antiserum were pipetted successively into polystyrene tubes. The reaction was allowed to equilibrate at 20 °C for 2 hrs or at 4 °C for 12 hrs ; it was then stopped by theaddition of 1 ml dextran-coaded charcoal (Norit A, 2.5 g, Dextran T70, 0.25 mg in 100 ml buffer) to each tube. After incubation at 0 °C for 20 min, the tubes were centrifuged at 2 200 g for 20 min at 4 °C. The radioactivity in the precipitate was counted in a gamma counter.
The antisera having the best sensitivity also showed the best specificity and elevated antibody concentration. Only these antisera were used routinely. They were diluted 1/300000 to give a binding of 30 to 40 p. 100 in the absence of any added JH (Bo). The sensitivity of the JH,, JH, and JH, assays (B/Bo = 50 p. 100) were 0.75, 1 and 2.6 ng/ml, respectively ( fig. 2 ).
The standard deviations for the three assays were 0.10 ng/ml (10 pg/tube).
The specificity of the antisera raised against JH, and JH, was satisfactory, but that of the antiserum to JH, could be improved. An increased sensitivity of all three assays would mean that the volume of biological sample required could be reduced. Attemps to improve RIA sensitivity and specificity.
-A study of the cross reactions of the antiserum directed against JH 1 showed that the JH 1 -histamine complex had a cross-reaction of 210 p. 100 as compared with the JH, (Baehr et al., 1976) . The greater affinity for the iodinated tracer than for the JH, resulted in an RIA of lower sensitivity than that which could be achieved using a tracer of lower affinity but with the same specific radioactivity. The presence of a carboxy amino link in C 1 in the immunogen explained the strong affinity of the antibodies for this structure, which was also found in the JH-His complex. Chromatography on aluminium oxide column : the column consisted of Pasteur pipettes 5.7 mm in diameter packed with 3 cm of aluminium oxide powder (activity, 2-3 Merck) and then with 3 cm of disodium phosphate. The extracts, redissolved in 2 ml of hexane, were placed on the column and eluted with 1 ml of hexane/benzene, 1/1, then with 3 ml of benzene. The JH's were eluted in the benzene fraction with a recovery of about 95 p. 100. In these conditions, the JH acid and diol forms were eluted by more polar solvents than benzene. The column blanks were less than 10 pg/column.
Chromatography on silica gel : the column consisted of Pasteur pipettes 5.7 mm in diameter with a 5 cm silica gel stationary phase (Merck, granulation less than 0.063 mm). The sample, in 2 ml of hexane, was placed on the column and eluted with 2 ml of hexane/diethyl ether 95/5, 2 ml of hexane/diethyl ether 90/10 and 5 ml of benzene/diethyl ether 85/15. The JH's were eluted in the last phase. JH break down products (acids and diols) were eluted by the more polar solvents. Recovery was about 95 p. 100 and the column blanks were less than 10 pg/column.
High-performance liquid chromatography (HPLC) : it was necessary to purify the extracts before injecting them onto the column. Aluminium oxide or silica gel columns are well adapted to this purpose.
Normal phase columns (30 cm x 0.7 mm ¡ L Porasil Waters Associates) and reverse phase columns (30 cm x 0.7 mm C 1$ !Bondapaks, Waters Associates) were tested. In normal phase, the JH's were eluted in 9-11 min (hexane/diethyl ether, 96/4, 1.5 ml/min), and it was difficult to separate them in those conditions. In reverse phase (methanol/water, 4/6, 1.5 ml/min) the JH, was eluted in 8 min, the JH 2 in 10 min and the JH 1 in 13 min. Recovery was 93 p. 100 in both systems, and the blancks were below 5 pg/ml of elution.
Results were obtained rapidly using the aluminium oxide column or silicagel column chromatography. Their Wilde, 1978 ; Schooneveld, 1978 Schooneveld, , 1979 
